A bacterial isolate, designated strain D5 T , was isolated from a soil sample collected from the Inner Mongolia Autonomous Region, China, and subjected to a taxonomic investigation using a polyphasic approach. Strain D5
The genus Massilia was first described by La Scola et al. (1998) for bacteria that are aerobic, Gram-negative, nonspore-forming, rod-shaped and motile by means of flagella. Chemotaxonomically, members of this genus contain summed feature 3 (comprising C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) and C 16 : 0 as the major fatty acids and Q-8 as the predominant isoprenoid quinone and show relatively high DNA G+C contents (62-68.9 mol%). Subsequently, several Massilia strains were isolated from air, soil and water. Recently, species of the genus Naxibacter were transferred to the genus Massilia and the description of the genus Massilia was emended (Kämpfer et al., 2011) . At the time of writing, the genus Massilia comprises 19 species with validly published names (Du et al., 2012; La Scola et al., 1998; Gallego et al., 2006; Kämpfer et al., 2008 Kämpfer et al., , 2011 Kämpfer et al., , 2012 Zhang et al., 2006; Zul et al., 2008; Weon et al., 2008 Weon et al., , 2009 Weon et al., , 2010 Wang et al., 2012; Kong et al., 2013) .
In this study, strain D5
T was isolated from a soil sample collected from an experimental sunflower field located in Wuyuan County, Inner Mongolia Autonomous Region, China. The soil sample (1.0 g) was suspended in sterilized water (100 ml) and diluted solutions were spread on ISP2 medium at 28 u C and incubated for 3 days; strain D5
T was subsequently isolated. ISP2 medium contains the following (per litre distilled water): 4.0 g yeast extract, 10.0 g malt extract, 4.0 g glucose and 20.0 g agar. The medium was adjusted to pH 7.5 with 1 mM NaOH. The novel strain was identified on the basis of 16S rRNA gene sequences, DNA-DNA hybridization data, and other chemotaxonomic and genotypic characteristics. It was confirmed that this new strain represents a novel species of the genus Massilia. The novel strain was routinely cultured on ISP2 agar at 28 u C and maintained as glycerol suspensions (20 %, w/v) at 220 u C.
The cell morphology of strain D5
T was observed by light microscopy (BH-2; Olympus) after 24 h growth on ISP2 medium at 28 u C. Motility was examined by using the hanging drop method (Mackie & McCartney, 1989) . Colonial properties were examined after 72 h growth at 28 u C on ISP2 medium. Growth at various pH (pH 4-10 at intervals of 0.5 pH units), NaCl [0-7 % (w/v) NaCl] (Xu et al., 2005) and temperature (4-45 u C) ranges was measured on ISP2 medium. Phenotypic characteristics such as Gram staining, catalase activity, oxidase activity, and hydrolysis of gelatin, casein, Tween 20, Tween 80 and starch were characterized using the methods of Smibert & Krieg (1994) . Other physiological and biochemical tests were performed using API 20NE and API 50 CH kits (bioMérieux). Enzyme activities were tested using an API ZYM kit (bioMérieux) according to the manufacturer's instructions. The API ZYM tests were read after 4 h incubation at 37 u C and the other API tests were read after 5 days at 28 u C.
Cells of strain D5
T were Gram-negative, non-sporeforming, rod-shaped (0.6-0.961.4-2.8 mm) with round ends and motile. After 72 h of cultivation at 28 u C on ISP2 medium, colonies were circular to irregular, convex, yellow in colour and approximately 1-3 mm in diameter. Strain D5
T grew optimally at 28-30 u C (temperature growth range 10-37 u C) and did not grow in the presence of more than 0.5 % (w/v) NaCl. Growth was observed at pH 6.0-9.0 (optimally at pH 7.0). Positive for catalase, oxidase, and hydrolysis of gelatin, Tween 20 and Tween 80, but negative for hydrolysis of casein and starch. Detailed results of the physiological and biochemical analyses of strain D5
T are summarized in the species description. Phenotypic characteristics that can be used to differentiate strain D5
T from phylogenetically related species of the genus Massilia are summarized in Table 1 .
Biomass for chemotaxonomic studies was obtained after incubation at 28 u C for 72 h in shake flasks of tryptone soy broth (TSB; Oxoid). Isoprenoid quinones were extracted and purified according to the methods of Collins et al. (1987) and analysed using reversed-phase HPLC (Wu et al., 1989) . Polar lipids were extracted by the method of Minnikin et al. (1979) and polar lipid profiles were analysed according to Collins & Jones (1980) . Fatty acid methyl esters were analysed by using the standard Microbial Identification System (MIDI; Sasser, 1990; Kämpfer & Kroppenstedt, 1996) , and a TSBA peak naming table version 4.5 was used. The DNA G+C content was determined using the thermal denaturation method (Marmur & Doty, 1962) with Escherichia coli K-12 as the reference. The results indicated that ubiquinone-8 (Q-8) was the major isoprenoid quinone. The major polar lipids of strain D5 T were phosphatidylethanolamine, phosphatidylglycerol and diphosphatidylglycerol ( fatty acid profile of strain D5 T contained summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH, 38.3 %), C 16 : 0 (30.0 %), C 18 : 1 v7c (8.8 %), C 10 : 0 3-OH (7.1 %), C 12 : 0 (4.1 %), C 14 : 0 2-OH (3.5 %), C 17 : 0 cyclo (2.4 %) and C 14 : 0 (1.9 %), which showed no pronounced differences in comparison with those of recognized species of the genus Massilia. In addition, C 14 : 0 2-OH was also found in Massilia plicata KCTC 12344 T . The fatty acid profiles of strain D5
T and recognized members of the genus Massilia are shown in Table 2 . The DNA G+C content of strain D5
T was 65.9 mol%, falling within the range of other species of the genus Massilia (62-68.9 mol%).
Chromosomal DNA was extracted and purified according to the method of Rainey et al. (1996) . The 16S rRNA gene was amplified by PCR using two universal primers as described by Yoon et al. (1998) . Sequencing of the amplified 16S rRNA gene was performed as described by Yoon et al. (2003) . 16S rRNA gene sequences were compiled by using the Chromas program, version 1.43 (C. McCarthy, Griffith University, Brisbane, Queensland, Australia). Related taxa were obtained from the GenBank database by BLAST searches (http://www.ncbi.nlm.nih.gov/). Multiple alignments were performed with the program CLUSTAL X 1.8 (Thompson et al., 1997) . Levels of 16S rRNA gene sequence similarity were calculated using the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/, Kim et al., 2012) . The phylogenetic position of strain D5
T was defined using MEGA 5.0 (Tamura et al., 2011) . The phylogenetic consensus tree was constructed using the neighbour-joining (Saitou & Nei, 1987) and maximumparsimony (Kluge & Farris, 1969 ) methods with bootstrap values based on 1000 replications. Evolutionary distance matrices were generated following Kimura (1980) . The almost-complete 16S rRNA gene sequence was obtained for strain D5
T (1486 nt). Phylogenetic analyses based on 16S rRNA gene sequences revealed that strain D5
T fell within the clade comprising species of the genus Massilia (Fig. 1) T revealed low levels of similarity (,96 %) with regard to members of other genera in the family Oxalobacteraceae, with the exception of the type strains of Janthinobacterium agaricidamnosum (96.3 %), Janthinobacterium lividum (96.3 %), Pseudoduganella violaceinigra (96.2 %), Herminiimonas contaminans (96.1 %) and Herminiimonas saxobsidens (96.1 %). In the phylogenetic tree based on the neighbour-joining algorithm, it was clear that strain D5
T fell within the evolutionary radius of the genus Massilia and joined the cluster comprising M. plicata 76 T (Fig. 1 ). This cluster was also supported by the phylogenetic analysis based on the maximum-parsimony method.
Levels of DNA-DNA hybridization were determined from the initial DNA-DNA liquid reassociation rate as described by De Ley et al. (1970) and modified by Hu et al. (1983) . The tests were performed on a model Lambda 35 UV/Vis spectrophotometer equipped with a temperature programme controller (Perkin-Elmer). Strain D5
T exhibited mean DNA-DNA relatedness levels of 26 and 21 % with respect to M. plicata KCTC 12344 T and M. dura KCTC 12342 T , respectively, which showed 16S rRNA gene sequence similarity values of more than 97 % to strain D5
T . These DNA-DNA relatedness values of less than 70 % (Wayne et al., 1987) indicated that the novel isolate represents a distinct genospecies.
Based on the results of this taxonomic study using polyphasic approach, strain D5
T should be placed in the genus Massilia as a representative of a novel species, for which the name Massilia lurida sp. nov. is proposed.
Description of Massilia lurida sp. nov.
Massilia lurida (lu9ri.da. L. fem. adj. lurida pale yellow, sallow). Cells are Gram-stain-negative, aerobic rods, 0.6-0.9 mm in width and 1.4-2.8 mm in length, and are motile by means of flagella. Colonies are circular to irregular, convex, yellow and 1-3 mm in diameter after 72 h cultivation at 28 u C on ISP2 medium. Growth occurs between 10 and 37 uC (optimal growth at 28-30 u C) and from pH 6.0 to 9.0 (optimal growth at pH 7.0). Growth occurs with 0-0.5 % NaCl (optimal growth without NaCl Positive results (API ZYM tests) for alkaline phosphatase, acid phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, chymotrypsin and naphthol-AS-BI-phosphohydrolase activities, but negative results for lipase (C14), agalactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetylglucosaminidase, a-mannosidase and afucosidase activities. Q-8 is the predominant ubiquinone. The major polar lipids are phosphatidylethanolamine, phosphatidylglycerol and diphosphatidylglycerol. The predominant fatty acids are summed feature 3 (containing C 16 : 1 v7c and/or iso-C 15 : 0 2-OH), C 16 : 0 and C 18 : 1 v7c.
The type strain, D5 T (5CGMCC 1.10822 T 5KCTC 23880 T ), was isolated from a soil sample collected from an experimental sunflower field in Wuyuan County, Inner Mongolia Autonomous Region, China. The G+C content of the DNA of the type strain is 65.9 mol%. The species description is based on this single strain and hence serves as a description of the species.
